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Acceptable Use Policies

Flowers, Beverly F. and Rakes, Glenda C., (2000), Analyses of Acceptable Use Policies Regarding the Internet in Selected K - 12 Schools.  Journal of Research on Computing in Education, 32(3), 351-365. The primary purpose of this study was to investigate the following: (1) Do K-12 schools in the US use AUPs, (2) Who develops the AUP, (3) What are the key issues and concerns addressed in the AUP, and (4) What are the implementation practices found (i.e. when students or teaches violate the AUP). The sample for the study included 100 schools The results of the study showed the following: (1) 82 % of schools or districts have AUPs, (2), the majority of AUPs are written by a committee, (3) issues addressed in the AUP often include services liability, damages and costs incurred by users, and content quality and accuracy. 

Beliefs and Change

Ertmer, Peggy A.; Addison, Paul; Lane, Molly; Ross, Eva; and Woods, Denise, (1999), Examining Teachers' Beliefs About the Role of Technology in the Elementary Classroom. . Journal of Research on Computing in Education, 32(1), 54-72. Although computers have been used in the educational setting for 20 years, most schools are still struggling with effective integration of technology into the curriculum. This article addresses two issues that may be at to root of the problem: teachers still lack time, resources, and support to effectively integrate technology into their day-to-day practice, and teachers beliefs about computers and their use in classroom instruction continues to be a barrier in fully integrating them into the curriculum. In training teachers to use technology it is important to recognize these issues as real. The authors suggest the following strategies to address these problems: (1) incorporate both a technology and a curriculum focus during staff development, (2), foster a broader vision of technology integration, (3) provide support and resources (mentors, coaches, etc.) during the early stages of change,  and( 4) provide opportunities for teaches to reflect, collaborate, and discuss issues and practices with their peers.

Scott, Barry N. and Hannafin, Robert D., (2000), How Teachers and parents View Classroom learning Environments: An Exploratory Study. Journal of Research on Computing in Education, 32(3), 401-416. This study was designed to determine how teachers and parents view classroom learning environments. The sample was made up of 132 teachers and 809 parents, drawn from a southeastern, suburban, public school system. Participants responded to a survey that includes questions to measure beliefs along a continuum (consistent with the traditional classroom to consistent with a reformed classroom). Findings revealed that parents tend to be much more conservative or traditional than teachers in their beliefs. If technology is to play a vital role in school reform, it is suggested that schools and systems pay attention to these differences in beliefs, since they are often barriers to reform efforts.

CAI, Simulation, Tutorial, Computer Games

Pillay, Hitendra; Brownlee, Joanne; and Wilss, Lynn, (1999), Cognition and Recreation Computer Games: Implications for Educational Technology. Journal of Research on Computing in Education, 32(1), 203-216. Recent research shows that students enjoy playing computer games. The question then becomes: Is there cognitive value in these games, and if so, how might they be incorporated into instructional software. In this study, a qualitative approach was taken to determine the cognitive process students use while playing such games. Twenty-one high school students participated in the study. Results revealed that students do engage in activities, while playing recreational games, that provide practice with complex processes such as interpreting information, inductive reasoning, metacognitive analysis, and problem solving. Educators and instructional technology designers must work together to design programs that incorporate these features.
Computer Based Instruction

Ross, John A.; Hogoboam-Gray, Anne; and Hannay, Lynne, (2001), Collateral Benefits of an Interactive Literacy Program for Grade 1 and 2 Students. Journal of Research on Computing in Education, 33(3), 219-234. This study examined the effectiveness of Wiggle Works, and writing program used by students in grades 1 and 2 to look at its benefits to students beyond their development of writing skills. Although the cost per classroom is great - almost $5000 per classroom with the hardware and software, the benefits may be worth the cost. Students writing skills improved slightly but in addition it was found that acquired computer skills, a willingness to use the computer to learn - a skill which will prove valuable in years to come.

Constructivism

Howard, Bruce C.; McGee, Steven; Schwartz, Neil; and Prucell, Steve, (2000), The Experience of Constructivism: Transforming Teacher Epistemology. Journal of Research on Computing in Education, 32(4), 455-466. This article discusses a training course to help teachers learn to use computer-based educational tools and explore constructivist approaches. Using a constructivist approach for the training was hypothesized to foster rapid change in teachers' epistemological beliefs. Using a pretest and post test on constructivist teaching beliefs, it was found that on three of the four factors, that teachers' beliefs changed significantly - simple knowledge, quick learning, certain knowledge. Only the fixed ability did not show significant change and may lead to tw0 implications: constructivist approaches in training may promote a change in epistemological beliefs, and epistemology may be a less stable belief that earlier thought. 
Curriculum Integration

Brush, Thomas and Bitter, Gary, (2000), An Innovative Approach to High-Tech Learning. Learning and Leading with Technology, 28(1), 22-27 and 30. This article describes how Cisco had collaborated with thousands of high schools to learning opportunities for students so that they graduate from high school as a Cisco Certified Network Associate. 

Kahn, Jessica, (2000), The Dreaded Book Report. Learning and Leading with Technology, 28(1), 18-21. Through technology, there are many ways that teachers can interest students in reading. The once dreaded book report can now be created in a variety of ways as students also use technology creatively. Suggestions in this article include: construction of a database to keep track of books read, technology-based response to literature activities, and creation of a presentation about the books read, using PowerPoint or other presentation software.

McNally, Lynn and Etchison, Cindy, (2000), Streamlining Classroom Management - strategies of Successful Technology Integrators. Learning and Leading with Technology, 28(2), 6-9 and 12. Even with access to technology throughout a school building, a network, access to printers and the Internet, teachers are challenged as they work to teach to the standards and integrate technology into their teaching. It s often an overwhelming feeling. This article provides some strategies which include the following: streamline management tools, include students, use word processing and desktop publishing programs, use draw and paint programs, use spreadsheet programs and database programs. All of these applications can provide integrated activities students while at the same time assist in managing the day to day work in the classroom.

Pastorek, Marcia J., (2000), Technical Frience: Integrating Science, Foreign language, Social Studies, and Technology. Learning and Leading with Technology, 28(2), 18-21. This article suggests ways that science and foreign language study, and social studies can be integrated with technology to provide powerful learning experiences for students. An integrated project, inspired by the book, Animal Defenses, is described.

Digital Divide

Ammann, Ted, (2001), Parents and Cartoons Help Bridge Delaware's Digital Divide. Learning and Leading with Technology, 28(5), 42-47. As the number of US households having a computer at home is at an all time level and Internet access in home is approaching 50%, the number of homes with a household income over $75,000 is six time more likely to have Internet access than those with lower incomes. Unequal access to technology remains a serious problem in the US. In order to assist with this problem, Delaware was awarded a TICG grant to address this problem. This article describes the strategies they have used to equalize access to technology in the homes through the use of Lightspan's PlayStation (Sony).

Kinser, Jeri; Pessin, Brenda; and Meyertholen, Pat, (2001), From the Fields to the Laptop. Learning and Leading with Technology, 28(5), 14-17, 48. Children of migrant farm workers must follow the growing season as they move from school to school. Because they seldom remain in one community for very long, by the time they reach high school they might find themselves from one to three years behind their classmates. A laptop computer program, ESTRELLA (Encouraging Students Through Technology to Reach High Expectations in Learning, Lifeskills, and Achievement) is designed to provide secondary migrant farm worker students. Through the program students are provided the technology tools and support to enable them to continuation their education without interruption and develop the skills necessary to enter the workforce of the 21st century.

Moursund, Dave, (2001), The Learner and Teacher Sides of the Digital Divide. Learning and Leading with Technology, 28(5), 4-5, 48. In the article, Moursund states that the digital divide is often described in terms of having or not having access to technology. He then goes on to suggest that the problem may be far greater than this. Even in schools where access is not an issue, there are great differences among classrooms due to the technology skills of the teachers. The digital divide is compounded by the home environments of the students.  

Swain, Colleen and Pearson, Tamara, (2001), Bridging the Digital Divide: A Building  Block for Teachers. Learning and Leading with Technology, 28(8), 10-13, 59. Just providing access to computers and technology will not solve the digital divide. Educators must provide opportunities for all students to use technology to foster higher-order thinking skills. Providing rich learning experiences for all students can help to diminish the digital divide. Although lack of funding can lead to fewer resources, this cannot be an excuse for not using the existing resources in creative ways to challenge students in their thinking.

Yoder, Maureen Brown, (2001), The Digital Divide. Learning and Leading with Technology, 28(5), 10-13, 50-51. This article defines what is meant by the Digital Divide and then suggests what can be done to close the gap, including what teachers and students might do.

Digital Images

Goldberg, Laurence, (2000), Photography Enters the Digital Age. Learning and Leading with Technology, 28(3), 36-38. This article describes how using digital technology to capture, edit, and enhance images brought new excitement to a high school's technology education program. Students used digital cameras, CD-ROMs, photo-manipulation software, word processing software and the Internet. Students who frequently show little interest in traditional classes, found that they could be successful as they integrated their newly found skills into publishing information.

Distance Learning

Christensen, Edward W.; Anakwe, Uzoamaka P.; Kessler, Eric H., (2001), Receptivity to Distance Learning: The Effect of Technology, Reputation, Constraints, and Learning Preferences. Journal of Research on Computing in Education, 33(3), 263-279. This article describes a study involving 399 students at 2 universities and examined the students' receptivity to distance learning (DL). It looked at the role of perceived usefulness of technology, technological familiarity and accessibility, reputation, constraints, learning preferences, and demographic factors. The most notable finding was the perceived importance of technology usefulness. Secondly, the interactivity of DL site is reported as important to DL participants. Reputation is also important as DL courses are selected, partially because of the uncertainty of Dl learning at this time. Flexibility findings are consistent with the idea that students who participant in DL classes often have many responsibilities, making it more difficulty for them to participate in face-to-face instruction. And finally, as Dl becomes more widely used, many of these perceived issues, such as reputation, learning preferences, and access to the technologies may all but disappear.

Levin, James; Levin, Sandra R.; and Waddoups, Gregory, (1999), Multiciplicity in Learning and Teaching: A Framework for Developing Innovative Online Education. Journal of Research on Computing in Education, 32(2), 256-269.  This article looks at six different types (instructional media, instructional formats, student learning activities, assessment techniques, contexts for learning, and evaluation approaches) of multiplicity as an online master of education program is developed. Various learning and teaching styles are compared.  It was found that multiplicity decreases the efficiency initially, but over time, is of greater benefit as the learning environment is changed for both teacher and student. If the multiplicity is integrated into the design of the online course, then evaluators can examine what did and did not work.

Poole, Dawn M., (2000), Student Participation in Discussion-Oriented Online Course: A Case Study. Journal of Research on Computing in Education, 33(2), 162-177. Fourteen graduate students were enrolled in an online course and were required to participate in an online discussion. It was found that students elected to participate in the threaded discussion more frequently from 4 p.m. to midnight, during the weekends, at home and more frequently when they served as moderator. The number of postings was about three times greater when they served as moderator. Although given the opportunity to participate in synchronous discussions, students tended to use the time-independent communication of e-mail. This method of communication did not inhibit their development as a community

Roblyer, M. D., (1999), Is Choice Important in Distance Learning? A Study of Student Motives for Taking Internet-Based Courses at the High School and Community College Levels. Journal of Research on Computing in Education, 32(1), 157-171. This article examined the reasons why some students elect to participant in distance learning courses, while others prefer face-to-face (FT) instruction. It was found that those who elect to take distance learning courses report that control over pace and timing were very important, whereas those who participated in FTF instruction placed more value on interactions with the instructor and students. These findings should be considered as more and more educational organizations rely on DL for delivering instruction, making decisions not only on cost, but on learning preferences expressed by students.

Evaluation / Effectiveness / Assessment

Bonham, Scott W.; Beichner, Robert J.; Titus, Aaron; and Martin, Larry, (2000), Education Research Using Web-Based Assessment Systems. Journal of Research on Computing in Education, 33(1), 28-45. With the growth of the Internet, methods for administering tests are also changing. With Web-based assessment and testing systems (WATS), both multiple choice and other types of test can now be administered online, providing greater flexibility and the access to additional information from the tests. However, there may also be some disadvantages to this form of assessment and testing. This article describes the strengths and weaknesses of WATS.

Mellon, Constance A., (1999), Technology and the Great Pendulum of Education. . Journal of Research on Computing in Education, 32(1), 28-35. This article explores the role of technology in current educational practice. Four questions emerge as the topic is discussed: (1) Does the presence of technology imply learning? (2) What is the learner's role in technology-based learning? (3) Does one best method of learning exist? And (4) How important are teachers to technology-based learning? Mellon, with more than 30 years of experience in the filed of education, has seen great pendulum swings. As it swings closer to the technology side his hope is that those in decision-making roles will remember that the use of technology does not guarantee learning, even s the tools become more and more sophisticated.

Jones, Trevor H. and Paolucci, Rocco, (1999), Research Framework and Dimensions for Evaluating the Effectiveness of Educational Technology Systems on Learning Outcomes. Journal of Research on Computing in Education, 32(1), 17-27. The number of computers in schools has increased dramatically over the last decade. Schools have spent vast amounts of money on hardware and software. But how do we know that the strategies chosen by schools and teachers have been effective? This article raises some questions about the effective of the technology  and describes a framework of evaluating the effectiveness of educational technology in enhancing student learning.
Evaluating Web Resources

Bull, Glen; Bull, Gina; Dawson, Kara; and Mason, Cheryl, (2001), Evaluating and Using Web-Based Resources. Learning and Leading with Technology, 28(7), 50-55. Because many materials on the Internet have not undergone any evaluation to determine its reliability, accuracy, appropriateness, or authority, finding useful resources on the Web is not always easy. This article looks at two different sources of information on the Web: search engines, and virtual libraries or directories. Once information is located it must go through an evaluation process including authority, domain, and internal and external consistency. It is important that students develop skill in evaluating Web resources rather than being restricted in their use. This becomes a lifelong skill and can include: identification of potential resources, evaluation of appropriate resources, integration into the research paper, citation of the resource, and verification by the instructor.

Gender Equity

Hartshorn, Kiley, (2000), Girls Take Charge of Technology. Learning and Leading with Technology, 28(3), 18-20. This articles describes an alternative to a traditional technology class that gets girls interested in computers. The class was designed for girls in grades 6-9. As an alternative to traditional technology classes, the students, all girls, were able to select topics of interest to them.  They began by brainstorming topics. Each student was able to select his/her own topic and research it on the Internet. Other projects included eating disorders, self-defense, and then grief and loss. Use of the technology itself was then woven into the selected topics.

Young, Betty J., (2000), Gender Differences in Student Attitudes toward Computers. Journal of Research on Computing in Education, 33(2), 204-216. This study reports the results of a study to determine the gender differences on attitudes toward computers and involved 462 middle and high school students. There were 48 items, and they were rated on a 5-point Likert-type scale. Five factors were addressed: confidence, perception of computers as male domain, positive teacher attitudes, negative attitudes, and perceived usefulness of computers and confirmed earlier findings that

Handheld Computing / Wireless Computers

Bull, Glenn; Bull, Gina; and Whitaker, Steve, (2001), Web Clippings. Learning and Leading with Technology, 28(5), 54-57. Palm-Pilots are creeping into use in K-12 settings. This article describes how the Palm m100 can be used to clip Web sites. Used with free Internet services such as AvantGo, students can store many we pages on the Palm and then access the information to analyze, compare, and interpret the information.

Knox, Carolyn and Anderson-Inman, Lynne, (2001), Migrant ESL High School Students Succeed Using Networked Laptops. Learning and Leading with Technology, 28(5), 18-21, 52-53. The state of Oregon has seen a dramatic increase in the number of ELS students in recent years. Many of these students are also children of migrant workers. This article discusses the results of the first three years of a five-year grant to address the needs of these ESL students. Through the grant, students used wireless laptops (iBooks) and Aspects, a collaborative writing software program. At the end of the third year, the service has shown that students' grades have improved substantially, without significant changes in how the classroom teacher teachers. 

Soloway, Elliot; Norris, Cathleen; Curtin, Michael; Jansen, Richard; Krajcik, Joseph; Marx, Ronald; Fishman, Barry; and Blumenfeld, Phyllis, (2001), Making Palm-Sized Computers the PC of Choice for K-12. Learning and Leading with Technology, 28(7), 32-32, 56-57.  Because of cost of desktop and laptop computers, the portability and size of  palm-sized computers, and the lack of regular access to desktop computers, the hand-held computers may be a dramatic increase in use in the near future. Applications available on the hand-held devices may include: PiCoMap -a concept mapping graphically oriented outlining program, Cooties - a socio-kinesthetic simulation, and PalmSheet Constructor to create interactive worksheets. These hand held devices can be used for daily reflection, and collaboration and sharing to name a few. The potential has not yet been realized. 

Instructional Design

Ahern, Terence C. and El-Hindi, Amelia E., (2000), Improving the Instructional Congruency of a Computer-Mediated Small-Group Discussion: A Case Study in Design and Delivery. .Journal of Research on Computing in Education, 32(3), 385-400. This article describes a case study of a collaborative discourse mediated through an application, IdeaWeb, to conduct small-group discussion. Moving the discussion from the traditional, teacher-centered classroom, to one that is computer mediated requires change in practice. Computer-mediated discussions give all participants an equal force and instructors must carefully construct learning activities to assure effective instruction.

Astleitner, Hermann and Leutner, Detlev, (2000), Designing Instructional Technology from an Emotional Perspective. Journal of Research on Computing in Education, 32(4), 497-510. This article discusses systematic instructional design and strategies for the technology being more emotionally sound. Five emotions were addressed: fear, envy, anger, sympathy, and pleasure. Twenty strategies to meet the users emotional needs are discussed with suggestions of how they can be incorporated into the design of future products.

Beckett, Gulhabar H.; McGivern, Lynne; Reeder, Kenneth; and Semenova, Dasha, (1999), Dilemmas in Designing Multimedia Software for Learners of English as a Second or Foreign Language. Journal of Research on Computing in Education, 32(2), 287-297. This article describes the dilemmas that designers face as educational software is developed.  Although the example in this article describes and experience in developing multimedia for ESL and foreign language students, the lessons learned can be applied the  development of any instructional software. Many lessons were learned, including the following: designers and developers must both be clear in their vision of the purpose of the software, each member of the team must understand his or her role and what their contributions will be, they must respect all members of the team and understand that multiple perspectives can be beneficial. 

Gardiner, Steve, (2001), Teaming Up to Integrate Technology into a Writing Lesson. Learning and Leading with Technology, 28(4), 22-27. An English/Language Arts teacher collaborates with a technology education teacher to produce a Web-based project to teach writing based on The 6 Traits™ Writing Model developed by NWREL in Portland, Oregon.

Mashlowski, Ralf and Visscher, Adrie J., (1999), Formative Evaluation in Educational Computing Research and Development. Journal of Research on Computing in Education, 32(2), 239-255. This article explains the purpose of formative evaluation and how it is used in the development of educational software.

Mishra, Punyashloke; Zhoa, Yong; and Tan, Sophia. (1999), From Concept to Software: Developing a Framework for Understanding the Process of Software Design. Journal of Research on Computing in Education, , 32(2), 220-238. Developing a software program in a very involved and complex process. This article describes a framework for understanding this process by examining two different pieces of software. Twelve themes are described and often interact with each other: (1) design is purposeful, intentional, and conscious,  (2) design keeps human concerns at the center, (3) design is knowledge-intensive, (4) design is historical and path-dependent, (5) design is selective, (6)design is communication, (7) design is a social activity, (8) design is creative, (9) design is aesthetic, (10) design is emotional (11) design is an ongoing conversation, and (12) design requires closure. 

Nelson, Wayne A.; Bueno, Kathleen A.; and Huffstutler, Steven, (1999), If You Build It, They Will Come. But How Will They Use It? . Journal of Research on Computing in Education, 32(2), 270-286.  This article discussed the usability principles of educational software. Even though the software has been designed to meet a particular purpose or need, it may not be used the way it was intended to be used.  It is very difficult to force users to follow a single preset path through a piece of software with limiting its usefulness. Careful design and testing is important if the software is going to enhance learning, but it cannot control how users will chose to use the software.

Rodrigues, Susan, (2000), The Interpretive Zone between Software Designers and a Science Educator: Grounding Instructional Multimedia Design in learning Theory. Journal of Research on Computing in Education, 33(1), 1-15. This article discusses the difficulty in developing software that is truly constructivist because the technology may not be capable of providing the many paths the learner may choose and because of the interpretation of the term constructivism. Because of its non-linear nature, educators often consider software that allows the user to determine the path to be constructivist , but to truly use a constructivist approach, the software would require some other features: analysis, synthesis reconceptualization, and interpretation. These skills are very difficult because of the limitations of the technology.

Sugar, William A., (2001), What Is So Good about User-Centered Design? Documenting the Effect of Usability Sessions on Novice Software Designers. Journal of Research on Computing in Education, 33(3), 235-250. This study describes how students in educational software design courses interpreted feedback as the software they had developed was tested. It was found that these usability sessions resulted in few changes in the products they developed and that the changes that were made were mostly superficial changes. As a result it was recommended that two interventions be implemented - creativity and enhancement perspective taking.

Issues for the Technology Specialist

The following three articles address the specific issues that most technology specialists will face in schools. 

McGillivray, Kevin, (2000), Educational Technologist as Curriculum Specialist, Part I: Help Outside the Classroom. Learning and Leading with Technology, 28(1), 36-41. This is the first of a series of three articles addressing the role of the technology specialist in the school.. This article addresses the role of the technology specialist as a curriculum specialist and how he/she provides support to the classroom teacher in the following ways: (1) formal workshops, (2) informal workshops, (3) prep-period assistance, and (4) collegial leadership development.

McGillivray, Kevin, (2000), Educational Technologist as Curriculum Specialist, Part 2: Help Inside the Classroom. Learning and Leading with Technology, 28(2), 42-43 and 60 This is the second article in the series designed to support the technology specialist in the school. It addresses the support of teachers inside the classroom through (1) planning, (2) lesson introduction, (3) co-teaching, (4) assistance, and (5) evaluation.

McGillivray, Kevin, (2000), Help Beyond the Classroom-Educational Technologist as Curriculum Specialist: Part 3. Learning and Leading with Technology, 28(3), 58-61. This is the final article in a series in support of the school-based technology specialist. In this article McGillivray  address the fact that the technology specialist must not only support teachers inside and outside the classroom but also support the administrators, families, and community members, so that they, in turn, will support the technology efforts in the school.

Moskowski, Steven, (2001), Tackling the TCO in K-12 Education. Learning and Leading with Technology, 28(8), 18-21. Schools and districts should factor the following into the cost of technology: procurement costs, original cost of equipment, software, service and support, upgrade costs, training costs, down time, file server costs, cabling, Internet access, and asset tracking. Districts should also consider reducing the TCO by: standardization, terminal servers, using thin clients, applications on the Internet, purchase of "cloned" computers, leasing, remote management, outsourcing maintenance and repair, extended warranties, planned obsolescence, and professional development.

Multimedia and Learning Styles

Harrigan, Kevin, (2000), The SPECIAL System: Searching Time-Compressed Digital Video Lectures. Journal of Research on Computing in Education, 33(1), 77-86. SPECIAL is a computer program that allows the user to control the speed of video playback. In this study, participants looked at a video and then used a modified version of  SPECIAL to search for particular items as the video was played back  They also answered the following questions: (1) What speeds will the learner use? (2) Does searching for audio versus video affect the search time? And (3) Is there a difference in the search time depending on the video type? It was found that neither the question type nor the video type had a significant effect on time. Compression percentages up to 40% were used. Multimedia computer applications, which include time-compressed digital video with time controls built into the user interface, should be considered for variable speed feedback.

McInerney, Pat, (2000), Worth 1,000 Words. Learning and Leading with Technology, 27(8), 10-15.  This article describes projects in which students can incorporate the use of digital images and videos to enhance the message conveyed through the text. 

Oughton, John M. and Reed, W. Michael, (2000), The Effect of Hypermedia Knowledge and Learning Styles on Student-Centered Concept Maps about Hypermedia. .Journal of Research on Computing in Education, 32(3), 366-384. This study focused on 21 graduate students enrolled in a graduate course on hypermedia in education. The purpose of the study was to determine whether students created different types of concept maps based on their learning style and previous experience with hypermedia. The four learning styles are: accommodators, assimilators, divergers, and convergers. The assimilators and divergers were found to be most productive in their concept maps. Students with greater hypermedia knowledge also had deeper levels of processing on their concept maps.

Reissman, Rose, (2001), Someone's in the Kitchen - Multimedia Activities for Multidisciplinary Exploration. Learning and Leading with Technology, 28(7), 46-49. This article describes ways that the food section of the newspaper can be use as a springboard for many creative ideas for students' collaboration and multidisciplinary projects. Rather than using teacher-directed activities, students were encouraged to create multimedia projects and "cooking" their own curriculum menus. The students worked in small groups to develop their food-focused projects. These projects have the potential to involve family and the community in authentic collaborations and enhanced school-home partnerships. 

Thurston, Linda P. and Cauble, Elizabeth, (1999), Using Interactive Multimedia to Build Child Welfare Competencies in Social Workers. Journal of Research on Computing in Education, 32(2), 298-306.  This article described the use of an interactive multimedia program to teach 35 undergraduate students in the social work program. The program consisted of 10 modules to help students prepare for issued that would face as a social worker. This article reviewed to process for developing the multimedia program, and also described how the multimedia program was evaluated by the social work students. Using the attributes of multimedia (non-linear design, individualized approach, user control, interactivity, immediate feedback, and use of video) contributed to the decision to select this approach for instruction. The developed program was designed to support the teaching of specific skills that lend themselves to style of learning, leaving other content to other teaching methods. It was found that students not only learned the material introduced in the modules, but also became more comfortable with technology. It is also noted that this method of instruction may not always substitute for other more traditional methods of teaching. It is expensive to develop and time consuming for the developer.

Staff Development - Models for Teacher Training

Fuller, Hester L., (2000), First Teach Their Teachers: Technology Support and Computer Use in Academic Subjects. Journal of Research on Computing in Education, 32(4), 511-537. This study investigated the use of the computer coordinator's time with both students and teachers to determine the effect on student learning and to find out if spending more time with teachers, rather than students, would have a positive impact on student learning. The finding suggest that spending more time on supervising teachers may be a more effective strategy even though working with students promotes initial measurable and positive results.  Findings indicate that the greater time spent by the teacher with the coordinator resulted in improved learning by 5th grade students but not in 11th grade students - an unexpected result by the author. This may be due to the fact that the teacher skills vary in these two grades and Fuller suggests further study to determine the actual cause.

Halpin, Regina, (1999), A Model of Constructivist Learning in Practice: Computer Literacy Integrated into Elementary mathematics and Science Teacher Education. Journal of Research on Computing in Education, 32(1), 128-138.  This study looked at two different approaches taken in courses for 73 pre-service teachers to help them to integrate technology into their teaching of elementary students during their first year of teaching.  The teachers' computer skills were assessed with pre and post-course questionnaires. The pre-course questionnaire was administered prior to the beginning of the methods course and the post-course questionnaire was administered at the end of their first year of teaching. The questionnaire looked at how frequently they used technology in their teaching and for what purpose. Results showed that teachers taught using an integrated approach in integrated methods courses were more likely to transfer their computer skills into their teaching than those teachers taught in an isolated course.

Hawkes, Mark, (2001), Variables of Interest in Exploring the Reflective Outcomes of Network-Based Communication. Journal of Research on Computing in Education, 33(3), 299-315.  This study explored the use of network-based asynchronous communication to facilitate collaborative reflection between teachers. 28 elementary and middle school teachers participated in the study as they developed curriculum over a two-year period. The study showed evidence that this method of communication significantly increased the collaborative reflection between teachers, when compared with face-to-face discussion.

Johnson, Doug, (2001), Now That You Know the Basics - Rubrics to Guide Professional Technology Development: Part 1. Learning and Leading with Technology, 28(4), 10-13 and 49. Doug Johnson, director of media and technology in Mankato Area Public Schools, MN, describes a strategy for addressing the problem of decreased participation in technology staff development. The computer can help to fundamentally change (1) how instruction is delivered, (2) how student performance is measured, and (3) how teachers view themselves as professionals.  In order to make these thing happen, his school system developed 10 rubrics that describe levels of mastery of the technology skills that help restructure education. Teachers use the rubrics as a guide in selecting their own learning paths for teacher training. The rubrics are included in this article.

Johnson, Doug, (2001), Now That You Know the Basics - Meeting Professional Growth Targets: Part 2. Learning and Leading with Technology, 28(5), 22-27. This article is the second part of the series, Now that we know the basics. In the first article in the series, Johnson shared rubrics used to determine what technology competencies teachers need to develop in order to improve their instructional practice. This article suggests ways to make this happen, but teachers developing a personal growth plan, developing as assessment portfolio, and reasons that teachers need to master information literacy skills.

Vannatta, Rachel A. and Beyerbach, Barbara, (2000), Facilitating a Constructivist Vision of Technology Integration among Education Faculty and Pre-service Teachers. Journal of Research on Computing in Education, 33(2), 132-148.  This article describes a the second year of a Goal 2000 project designed to infuse technology into higher education faculty, K-12 teachers, and pre-service teachers and develop a constructivist vision of technology integration. Results of the project indicate that those participating in the project are more effective in their use of technology and the faculty tended to integrate technology into education courses. The pre-service teachers and faculty also reported that the project helped them to develop a constructivist view of technology integration.

Holahan, Patricia J.; Jurkat, M. Peter and Friedman, Edward A., (2000), Evaluation of a Mentor Teacher Model for Enhancing Mathematics Instruction through the Use of Computers. Journal of Research on Computing in Education, 32(3), 336-350. Thirty-nine middle and high school teachers were trained to use computers to support mathematics. These teachers also served as mentors to 212 teachers. This program affected a total of 251 classrooms.  It was found that in classrooms where teachers regularly used computers for mathematics, that there was a greater use of student-centered teaching methods observed. During the project, a model for working with school and school districts to integrate technology was developed. This has the potential to reach a large number of teachers. 

Students with Disabilities

Zhang, Yuchua, (2000), Technology and the Writing Skills of Students with Learning Disabilities. Journal of Research on Computing in Education, 32(4), 467-478. Fifth grade students with learning disabilities in written language participated in this year-long study. There is evidence that software that is specifically designed to help students with learning disabilities can help them to become better writers. Finding software that not only addresses the technical needs of this population but also the mechanics of writing and written expression still needs work. This study used the program, ROBO-Writer and the results were encouraging. The sample was too small to generalize the results. However other findings of the study include the need for classroom teachers to play a more active role in the design of instructional software to meet the instructional needs of this group of students and that in order to be equipped to do this, classroom teachers must feel fairly comfortable with instructional technology.
Teacher and Student Attitudes toward Computers

Abbott, Judy A. and Farris, Saundra, (2000), Integrating Technology into preservice Literacy instruction: A Survey of Elementary Education Students' Attitudes toward Computers. Journal of Research on Computing in Education, 33(2), 149-161.  This study examines the technology attitudes of  63 undergraduate students enrolled in a literacy course. The research was designed to determine whether a focused technology instruction in a reading/language arts methods course would affect the pre-service teachers' attitudes toward computers. Three areas were examined: (1) attitudes toward computer utility and ease of use, (2) teacher's emotions when using computers and conceptions about those who use computers, and (3) attitudes toward using e-mail to communicate. Three different Likert-type assessments were used to collect the data. Findings indicate that in the participants reported more positive attitudes in all three areas, although the difference was not statistically significant in the attitude scores about e-mail use. Overall, it suggests that an increase in positive attitudes toward technology use may have resulted from the methods course that integrated technology instruction.

Houtz, Lynne E. and Gupta, Uma G., (2001), Nebraska High School Students' Computer Skills and Attitudes. Journal of Research on Computing in Education. 33(3), 316-327.  In this study a survey was used to determine differences between male and female and racial groups in coeducational and same-sex educational settings in Nebraska. Open-ended and rating scale type questions were included in the survey to determine attitudes toward technology in terms of use and career interests.  Findings showed that Hispanics were more interested in careers in technology than other groups and that males were more interested in technology careers than females. Females attending coeducational schools showed more interest in IT careers than females attending all girl schools. However, there was little difference in use of technology among the groups.

McKinnon, David H.; Nolan, C. J. Patrick; and Sinclair, Kenneth C., (2000), A Longitudinal Study of Student Attitudes toward Computers: Resolving an Attitude Decay Paradox. Journal of Research on Computing in Education, 32(3), 325-335. This study was conducted in New Zealand and examined student motivation and attitudes toward computer use. They were trained in use of computers and in time found computers to be indispensable as writing and calculating tools. In nationwide testing the three cohort groups outperformed parallel groups of students not participating in the study. But it was also found that the cohort groups reported less positive attitudes toward computers. However, in examination of this finding, it was found that this same group of students reported that they would attend a different school rather that not have access to computers in high school. It was also found that these students' views of computers moved from a novelty to a necessary tool and was therefore part of the necessary resources and materials.

Mitra, Amanda; Steffensmeier, Timothy; Lenzmeier, Stefne; and Massoni, Angela, (2000), Changes in attitudes Toward Computers and Use of Computers by University Faculty.  Journal of Research on Computing in Education, 32(1), 189-202.  At Wake Forest University, all faculty (1995) and students (1996) were provided with powerful computers with a complete suite of office applications. This study examines two questions: (1) how does use of technology change as teachers are required to use computers in teaching, (2) what attitudes about technology change as teachers use computers in teaching? After the first year of this study it was found that the rates of change vary depending on the category of use, the use of technology is multidimensional, and that a smaller set of attitudes may change over a shorter period of time. In this study, for example, the use of communications using the computer increased rapidly due to the availability of the technology. Attitudes were also found to be influenced with the amount of support offered to the faculty. Providing both help desk (technology services) and a supportive environment with the various departments within the university facilitated positive changes in attitudes.

Mitra, Amanda and Steffensmeier, Timothy, (2000), Changes in Student Attitides and Student Computer Use in a Computer-Enriched Environment. Journal of Research on Computing in Education, 32(3), 417-433. A five-year study at wake Forest University  shows that students' attitudes toward computers improved through a computer-rich environment. It was also found that in cases where there was not a seamless integration, that there were few changes in attitudes toward computers. A networked system with easy access fosters positive attitudes toward computers. 

Norton, Stephen; McRobbie, Campbell J.; and Cooper, Tom J., (2000), Exploring Secondary mathematics Teachers' Reasons for Not Using Computers in Their Teaching: Five Case Studies. Journal of Research on Computing in Education, 33(1), 87-109.  This article describes a study conducted in a technology-rich private girls school in Australia. Eight of the ten mathematics teachers in the school responded to a survey. Each was highly regarded by his/her peers. The results of the study  indicated that teachers resistance to technology related to their beliefs about mathematics and teaching, reporting concerns about exams, time, pedagogies, and preferences for particular text resources. Findings also indicate that simply having the technology resources does not insure their effective use. Beliefs of the faculty strongly impact mathematical teaching. Staff dynamics also play a significant role in changes which are often difficult to achieve.

Yildirim, Soner, (2000), Effects of an Educational Computing Course on Preservice and Inservice Teachers: A Discussion and Analysis of Attitudes and Use. Journal of Research on Computing in Education, 32(4), 479-496.  This study examined changes in attitudes toward computers, and use of computers in teaching resulting from participation in a state mandated educational computing course. Data was collected from 114 students. Results showed that  teacher attitudes significantly improved after taking the course. Prior experience with computers influenced expectations of the course and access to a computer at home, the availability of computers at their schools, and the willingness of the college instructors to teach how to use the technology influenced the participant's attitudes toward their own use of technology. Since some of the participants had prior technology courses, it was recommended that if there is no differentiation of courses based on student's skills, that differentiation be built into the required educational computing course for more competent users.

Telecommunications (Problem-Based, Project-Based Learning, E-mail, 0nline discussion, etc.)

Bull, Glen and Bull, Gina, (2000), Digital Doorways. Learning and Leading with Technology, 28(3), 46-49 and 57. With the explosion of the Internet, managing a list of useful sites becomes more time consuming. However, devices are being developed to help you keep track of them all. Included are emerging technologies such as the Cross  NetPen, GoCode reader, QuickLink pen. Each of these devices will capture information for later retrieval. Bookmark managers can assist users in keeping bookmarks organized and accessible. This article describes some of the options available today.

Coulter, Bob; Feldman, Alan; and Konold, Cliff, (2000), Promoting Reflective Discussions: Making the Most of Online Resources in Your Classroom. Learning and Leading with Technology, 28(2), 44-28 and 61. In order for students to participate in an online discussion, they must have developed many subtle skills associated with communicating with others. Often there is not time during the school say for students to practice these communications skills, making online discussion more difficult because the students have not developed the necessary skills. This article suggests that online discussion may not be the most effective ways for students to discuss topics. Rather, teachers can provide opportunities within the classroom to develop these communications skills. Tips to teachers include ways to lead productive discussions.

Coulter, Bob; Feldman, Alan; and Konold, Cliff, (2000), Rethinking Online Adventures. Learning and Leading with Technology, 28(1), 42-47. With access to the Internet increasing in our school, many teachers find themselves pressured to use the Internet for instruction. However, this article suggests that the key may not be in the Internet itself, but rather in god teacher training and curriculum planning.  Several suggestions are listed about classroom use of the Internet, and six questions are asked to help a teacher reflect on why and how they use the Internet. By addressing these questions before students go online, teachers can increase the chance that the experience will meet the instructional goals of the activity.

Feildmn, Alan; Coulter, Bob; and Konold, Cliff, (2001), Linking Technology, Learning and School Change. Learning and Leading with Technology, 28(4), 42-47. This article is the last of a four-article series on the Internet and learning. In this article two questions are addressed: (1) When a school integrates technology thoroughly into teaching and learning, what does a classroom look like and how is student learning extended and deepened? and (2) How can a school or district support teachers in their integration of technology into teaching and learning practice? To answer these questions, the authors looked at a skilled teacher who used initially used very little technology in his classroom. The classroom was visited three years later and the changes in the learning environment are described as he integrated technology into his classroom. The role of the computer coordinator whose role moved to that of an educational technologist also played a major role in the classroom teacher's growth as a technology-using teacher in the three-year period.

Fishman, Barry J., (1999), Characteristics of Students Related to Computer-Mediated Communications Activity. Journal of Research on Computing in Education, 32(1), 73-97.  This study examines the characteristics related to the use of CMC tools  (e-mail, Usenet news, and a collaborative multimedia notebook). The findings indicate that skill and experience with technology, education of the parent(s), access to computers, and academic self-concept are predictors of student involvement with CMC activities. The role of the teacher, specifically the attitude and behaviors, will significantly influence student's use of such tools.

Harris, Judi, (2000), Online to Learn or In Line with Standards? Learning and Leading with Technology, 28(3), 10-15. In this article Judi discusses the importance of aligning with curriculum standards as teachers plan telecollaborative or teleresearch activities for students.. Harris describes activity structures as she has defined in greater detail in her book, Virtual Architecture. Finally, she discussed the dilemma that all teachers face when students participate in telecomputing projects - time! She concludes the article by providing examples of telecomputing projects that combine curricular goals and technology skills.

Harris, Judi, (2001), Structuring Internet-Enriched Learning Spaces for Understanding and Action. Learning and Leading with Technology, 28(4), 50-55. In this article Judi Harris describes ways to structure the student-centered learning activities based on 18 different activity structures. These activity structures fall into three different genres: interpersonal exchanges, information collection and analysis, and problem solving.

Harris, Judi, (2001), Telecollaborators Wanted. Learning and Leading with Technology, 28(8), 46-49.  One of the most challenging aspects of planning and implementing a telecollaborative project is finding a class or other teacher to participate in your project at a distance. In this article Harris suggests ways that teachers can find telecollaborators. They can register their project with the hope that it will attract interest, they can "Spray it," or send it out to a mailing list or listserv, to encourage participation, or they can "Select and convey it." This method uses the Connected Teacher service. Teachers wishing to collaborate on a project with another class may enter a profile and instructional issues. Other teachers who also use the service may search for a match with similar instructional goals. 

Harris, Judith B. and Jones, Greg, (1999), A Descriptive Study of Telementoring Among Students, Subject Matter Experts, and Teachers: Message Flow and Function Patterns. Journal of Research on Computing in Education, 32(1), 36-53. This study involved the analysis of online communications of 10 teams of subject matter experts (SME), teachers, and students. The frequency, and content of e-mail was examined. All e-mail messages exchanged during the project was logged. Findings include: SME and teachers logged the most number of e-mail messges, messages related to curriculum made up a small portion of the total number of messages, and reporting and requesting functions  followed very different patterns. 

Konold, Cliff; Coulter, Bob; and Feldman, Alan, (2000), Engaging Students with Data. Learning and Leading with Technology, 28(3), 50-55. This is the third article in the series on the Internet and learning. In earlier articles they reported that even though students regularly used the Internet to collect data that they rarely  collect the data from other student or analyzed the downloaded data. When asked why they did not involve students in data analysis, teachers reported lack of time and skill. They also had not compelling reason to engage students in data analysis. This article describes ways that online projects can be used as a way for classrooms to pool locally collected data for analysis.

Kwajewski, Ken, (2000), Untangling the Web: Integrating the Web into the Middle School Curriculum.  Learning and Leading with Technology, 28(2), 50-53. This article describes ways that teachers can integrate the Internet into word processing, spreadsheet, and database into middle school lessons. Examples are shown for sixth, seventh, and eighth grade classes.

MacKinnon, Gregory R., (2000), The Dilemma of Evaluating Electronic Discussion Groups. Journal of Research on Computing in Education, 33(2), 125-131. Electronic discussion groups have the potential for expanding the classroom, allowing conversation to continue after students leave the physical classroom, but should these discussions be evaluated by the instructor? This article discusses the findings of one online discussion group and how the decision to evaluate the discussion may have influenced the focus of the discussion. A coding system was developed to analyze the threads of the discussion, and then a grade was assigned to each interaction based on the content of the interaction. A score of 0-2 was given for each posting. Categories included the following: acknowledge, question, compare, contrast, evaluation, idea to example, example to idea, clarify, cause and effect, and off topic. Prior to the start of this grading system, students were lead through an exercise to learn how the responses would be evaluated. Over three online discussion sessions, trends began to emerge. The quality of the discussion improved - students were less likely at the end to just acknowledge a comment. Rather, they  would clarify or elaborate on the previous statement.. While the number of word used decreased, the quality improved over time.

McNabb, Mary L., (2001), Literacy Skills and the Internet. Learning and Leading with Technology, 28(6), 46-49. This article addresses the question, "How does a telecommunications technology such as the Internet change how and what teachers teach and students learn?" This literature review describes a number of studies that look at literacy skills and the use of the Internet to enhance learning.

McNally, Lynn and Etchison, Cindy, (2001), Network Tools - Strategies of Successful Technology Integrators: Part 3. Learning and Leading with Technology, 28(4), 6-9,48. This article describes ways that networks, including school, district, and the Internet, can be used as a resource for powerful collaboration and sharing. Strategies include (1) model and scaffold learning activities using online templates, (2) communicate and collaborate through messaging and shared folders, (3) focus and filter the Web through WebQuests and Web portals. Through these strategies students learn the skills necessary in the real business world of today.

Sage. Sara M., (2000), A Natural Fit: Problem-Based Learning and Technology Standards. Learning and Leading with Technology, 28(1), 6-13. This article describes how problem-based learning and technology standards can be a natural fit into the curriculum of schools. Through a demonstration problem, designed as a workshop for teachers, elements of problem-based learning are introduced. The article also includes a discussion of problem-based learning and what it is. Additional materials related to this article are found on the ISTE Web site.

Slowinski, Joseph; Rosenberg, Erin; Reider, David; and Goldberg, Bruce, (2001), Kids 'N music - Meeting Standards through Project-Based Learning.  Learning and Leading with Technology, 28(5), 32-35,49. Kids 'N Music was developed by Co-nect, an organization designed to assist schools in improving teaching and learning in schools. In Memphis, TN, Kids 'N Blues helped students investigated topics in social studies, history, technology, statistics, language arts, and other subjects through music. A similar project in Florida analyzed the connection between migration patterns of the Caribbean Basin and the development of salsa music. The project is based on a curriculum model that includes the following components: relevance, expertise, collaboration, products, and standards.

Wall, Marilyn, (2001), So Many Stars, So Little Time - Rural Virginia Students Explore Space. Learning and Leading with Technology, 28(5), 36-41.  This article describes ways that students in the Shenandoah Valley  of Virginia used technology and the Internet to explore space and participate in real scientific learning through virtual visits including the use of CuseeMe technology. Because of the student's interest in the project, parents also became curious. Students whose vision of the future had been somewhat limited prior to this project, gained new perspectives of their future.  Their perceptions of the world changed as a result of this project.

Technology Planning

Rice, Margaret L and Miller, Michael T., (2001), Faculty Involvement in Planning for the Use and integration of Instructional and Administrative Technologies. Journal of Research on Computing in Education, 33(3), 328-336.  This article describes a report of a Delphi survey that examined the level of faculty involvement in college governance as it related to integration of instructional and administrative technologies. Of the 30 faculty senate members, 29 responded to the initial round of the survey. Although faculty had not been  previously involved in decisions related to instructional and administrative technology, the survey indicated that did want to be included in the future in the following areas: (1) structural initiatives related to technology, and better process for identifying who should be involved in technology planning, and (3) the general decision making process.

Robbins, Nancy, (2000), Technology Subculture and Indicators Associated with High Technology Performance in Schools. Journal of Research on Computing in Education, 33(2), 111-124. This article describes the results of a survey conducted in the state of Colorado to determine if there was any correlation between the tensions between the information technology and the instructional technology departments in a school district and the technology performance of the students in the district.

Web-Based Learning / Web Quests

Beyersdorfer, Janet M., (2000), Vacationing with the Michaelsons: A Web-Based problem-Solving Adventure. Learning and Leading with Technology, 28(2), 14-17. This article describes a Web-based problem-solving adventure available through the ISTE Web site. In addition, the article describes how student who initially may be very excited and enthusiastic about their opportunity to use technology may quickly lose that excitement if the support structure is not in place to help them read and assimilate information they encounter on the Web.  Included in their article is a section that describes the challenges students and teachers face as they use electronic lessons including way to assist with visual design and navigation. 

Bull, Glen; Bull, Gina; and Walker, Lara, (2000), Writing with Abandon. Learning and Leading with Technology, 28(1), 54-57. This article suggests several ways to achieve a sense of playfulness in writing. One is to have a mock writing contest. Others include creating your own contest, using the Web to find background information, participate in interactive publishing, and interactive writing. With the Web-based resources available to support writing, teachers need only be pointed to those that best meet the needs of their students.

De Vincentis; Cheryl and King, Patricia A., (2000), Election 2000 and Beyond. Learning and Leading with Technology, 28(2), 36-38. The article describes a good example of project-based learning, incorporating research and the use of technology, even though the election took place last fall. The entire web site was down for revision when I checked most recently so I was unable to check the included links. The article is most useful in its use of design elements.
Mioduser, David; Nachmias, Rafi; Lahau, Orly; and Oren, Avigail, (2000), Web-Based Learning Environments: Current Pedagogical and Technological State. Journal of Research on Computing in Education, 33(1), 55-76.  This article describes the characteristics of Web sites as teaching and learning environments. Three questions addressed in this study are: (1) characteristics of Web sites - learning, content, teaching, communication, (2) key teaching and learning issues as they relate to the educators' expectation from the technology, and (3) what can current use and understanding of Web use in instruction teach us about further development and implementation of educational Web sites.  As educators first assimilate technology into their teaching they tend to provide students with experiences that include electronic worksheets, drill and practice and a very structured approach to technology. A similar pattern of behavior is observed as teachers integrate the Web into their teaching. Instructional web sites now available tend to be site that contain information but they are in their infancy in terms of interactivity, 

Sanders, Diana W. and Morrison-Shetlar, Allison J., (2001), Student Attitudes toward Web-Enhanced Instruction is an Introductory Biology Course. Journal of Research on Computing in Education, 33(3), 251-262. This study looks at the attitudes of students who were enrolled in an online biology course. In this course the Web was used to access the following: chapter outlines, grades, problem sets, syllabus, and self-grading quizzes. An attitude scale survey showed that students had a highly positive attitude toward Web-enhanced learning.  The attitudes of females were significantly higher than those of males. Females also used the Web materials more frequently than males. No differences were found in use based on learning styles of the students. The chat room was the least frequently used feature of the Web enhanced course.

Tomei, Lawrence and Balmert, Margaret, (2001), The Virtual Tour A Web-Based Teaching Strategy.  Learning and Leading with Technology, 28(6), 6-13. This article introduces the reader to a series of strategies used to create virtual tours for students, including the following steps: analysis, design, development, implementation, and evaluation.

Zhao, Yong; Engleret, Carol Sue; Chen, Jing; Jones, Su Chin; and Ferdig, Richard E., (2000), The Development of a Web-Based Literacy Learning Environment: A Dialogue between Innovation and Established Practices. . Journal of Research on Computing in Education, 32(4), 435-454. This article describes a Web-based literacy language program, Technology Enhanced Learning Environment on the Web (TELE-Web). It was based on a literacy program designed for elementary students.
Web Design

Knee, Richard; Musgrove, Ann; and Musgrove, Jake, (2000), Lights, Camera, Action! Streaming Video on Your Web Site. Learning and leading with Technology, 28(1), 50-53. This article provides step-by-step instructions on adding video to a Web site. It includes a description of what streaming is, what you need to create streaming media, converting to a streaming format, and some resources. 

Dodge, Bernie, (2001), FOCUS: Five Rules for Writing a Great WebQuest. Learning and Leading with Technology, 28(8), 6-9, 58. WebQuests are appealing because they create a structured way for students to use the Internet to gather information and/or solve problems. In this article, Dodge identifies five pieces of advice that guide developers as they develop WebQuests: Find great sites, Orchestrate learners and resources, Challenge learners to think, Use the medium, and Scaffold high expectations.
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